CHAPTER IV
MINERAL AND OTHER CONSTITUENTS OF SAND
AT the commencement of this volume it was stated that a sand
might be defined as any loose detrital granular material occurring
in accumulations of various kinds as a result of atmospheric,
aqueous, chemical, volcanic, or organic action, the particles being
of any size between 0-01 mm. and 2 mm. diameter. Thus a sand
may contain any mineral which could possibly occur in Nature as
the result of some natural action. Consequently, almost all
minerals which are capable of resisting the action of weather may
be found in one or other variety of sand. As sands are produced
by the disintegration of various igneous, sedimentary, or other
rocks, their mineral constituents will be the same as those of the
rocks from which they have been formed, with the exception of any
minerals which may be removed in solution on or after the dis-
integration of the parent rock, and with the addition of any other
minerals which may have been brought into the sand, as by trans-
portation from some other locality.
Minerals other than silica (which is the chief constituent of most
sands) may occur in four distinct conditions according to the cir-
cumstances under which they have been produced:
(1) Crystalline minerals as: (a) more or less regularly defined
crystals, though these are rather infrequent except where sands
have not been subjected to much abrasion or transportation. The
crystals may be separate or associated in twos (twins) or threes
(trins), according to the nature of the mineral, whilst in other
cases a crystal may be built up of simple " microliths." (b)
Amorphous particles or aggregations of particles having an internal
crystalline structure. This type of grain is most common, as the
exterior of the crystals has often been largely removed by attrition
and corrosion due to prolonged exposure to weathering and other
influences, whilst the grains in the original rock, before dis-
integration into sand, may not have possessed perfect crystalline
form. Thus in granites and similar rocks the crystallisation of
the various minerals has been largely impeded by surrounding
grains, so that irregularly-shaped crystals are the result. When
such a rock is disintegrated the loose grains produced will be
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